▸ We explore the education gradient in life-expectancy in the SHARE data and we confirm that higher education carries an important longevity premium which is largest in Eastern countries ▸ We find relatively small education-based life expectancy differentials in Northern Europe, that is, in countries with egalitarian and generous welfare policies, smaller income inequalities and lower poverty rates. However, the education gradients are also relatively small in Southern countries ▸ SHARE provides a unique wealth of socio-economic and health variables that should allow researchers to broaden the analysis of the socio-economic gradient of survival and healthy survival in a harmonised dataset
The socio-economic gradient in survival
Economic inequality manifests itself very prominently in inequality of health outcomes in general, and inequality of lifespans in particular.1 In this chapter we measure the mortality gradient of education in several SHARE countries. In particular, we compute survival functions from age 50 for men and women distinguishing between high and low educated individuals. We complement the study by computing the associated differences in life expectancies by education, and we compare the results to the ones obtained with ELSA for England.
We focus on education for several reasons. First, it is arguably the best approximation to lifetime income and the only measure of socio-economic status that does not change over the life cycle. Second, it has been shown (at least in the US) that it is the measure of socio-economic status that really matters for mortality (Pijoan-Mas & Rios-Rull 2014) and other health outcomes (Cutler & Lleras-Muney 2006) . Third, it is arguably the measure of socio-economic status with lowest measurement error and the most widely available one.
We have relatively good measures of the education gradient in the US thanks to the death certificates, but also because of good survey data. In particular, the National Longitudinal Mortality Study (NLMS) tracks mortality of individuals observed in the Current Population Survey or the Census in the late 70's and early 80's. For more recent measures, the long panel dimension of the Health and Retirement Study (HRS) has also proved useful. Overall, the results show large life expectancy gaps at different ages between college educated and non-college educated individuals.
There are however fewer studies for European countries because of data limitations. First, the death registers are less useful in Europe because they do not record data on education. A few studies have linked the death registers with census data to obtain education and sex-specific death rates in the 1980's and 1990's (Mackenbach et al. 2008 , Avendano et al. 2011 . This is possibly the best information we have today about the education gradient of mortality in Europe. However, samples are not always nationally representative and the resulting data are not homogenised across countries, which makes cross-country comparisons more problematic. Regarding survey data, only the European Community Household Panel (ECHP) -which covers the period between 1994 and 2000 -has been used (Majer et al. 2010) .
SHARE is an interesting source of data for this topic. First, it explicitly attempts to obtain end-of-life interviews so it is arguably less likely to under-report deaths than other survey data. Second, it is based on nationally representative country samples of people aged 50 and older, which allows us to compare the gradient across countries using a harmonised dataset. Finally, SHARE provides a unique wealth of socio-economic and health variables that should allow researchers to broaden the analysis of the socio-economic gradient of survival and healthy survival. The possible problems with SHARE are the small sample sizes for every country, and the potential biases in sample design, sample collection, or sample retention inherent in survey data. This chapter is a first exploration of the potential of the SHARE data for this kind of analysis.
Building a sample for survival analysis with SHARE
We compute Kaplan and Meier (1958) estimates of survival functions for high and low educated individuals, separately for men and women in SHARE countries and ELSA. We separate men and women because there is ample evidence of large gender-specific gradients in the US and elsewhere. Our sample period is 2004 to 2013, which covers up to five SHARE waves although not all countries provide data for all of them. The sampling universe is the civilian non-institutionalised population aged 50 or older, although individuals are kept in the survey if they move into a nursing home. The data structure that we use is as follows. We need to observe individuals for at least two waves even if they are not consecutive waves. Then, every observation is an individual with the date at which we observe the individual for the first time, the date at which we observe him of her for the last time, and the alive/dead status the last time we observe him or her. We drop individuals with missing data for education and with initial age below 50 or above 90. Of course we also need the gender, and the age of the individual at the first observation.
There are two concerns when choosing the countries to use for this note. The first concern is that country samples are relatively small, which makes estimates of survival functions by education type quite noisy. The second concern is the quality of the country samples for survival analysis. Specifically, some country samples produce life tables that are substantially different from the population life tables obtained from Eurostat. Therefore, we will focus on countries that produce aggregate life tables that are reasonably close to the population tables.2 Table 29 .1 reports the sample sizes for each country included in this note.
We group respondents into just two education categories, "high" and "low", because our country-gender samples are too small for non-parametric estimation with more categories. We may consider different groupings depending on the ISCED-97 code that is used as threshold. Dummy variables edu 1 , edu 2 , and edu 3 are set to 1 if the respondent's schooling corresponds to ISCED-97 codes 0-1, 0-2 or 0-3 respectively. The thresholds are primary (ISCED-97 = 1), lower-secondary (ISCED-97 = 2) or upper-secondary (ISCED-97 = 3). In Table 29 .1 we report the fraction of low educated individuals according to each definition. As it can be seen, there is a large heterogeneity in the distribution of education across country-gender cells. In Southern countries around 3/4 of the population over the age of 50 has education corresponding to lower-secondary or less. In Austria and Denmark it is less than 1/4.
Given the heterogeneity of the education distribution across countries, we choose the threshold to be country and gender specific. Our choice reflects the fact that the partition of a country population in two socio-economic groups of roughly the same size happens at different levels of education in different countries. In order to maximise sample size across the two education categories in the estimates of survival functions obtained in the next section, we select the dummy variable such that the threshold is closest to the median of the distribution within country-gender cell. For instance, in cell Estonia-males "low" education corresponds to edu 2 whereas for cell Estonia-females it corresponds to edu 3 . 
Education and survival
Life expectancy differences at age 50 computed for our samples from selected SHARE countries and England are presented in Table 29 .2. The underlying KM survival functions with 95 per cent confidence bands are shown in Figure 29. 1. Although the life-expectancy gradients that we report would not be statistically significant at the 95 per cent level for many country-gender cells, our results conform to the patterns found in the literature on education-related life expectancy differentials in general as well as with respect to gender and country areas. First, we find that lower education attainment is associated with higher mortality rates. With the exception of Austrian and Spanish women, higher education carries an important longevity premium.3 The education advantage in life expec-tancy has been documented by Meara et al. (2008) and Pijoan-Mas and Rios-Rull (2014) for the United States as well as by Avendano et al. (2011 ) or Majer et al. (2010 for European countries. Second, there is substantial heterogeneity across Europe. We find the largest inequalities in mortality in Eastern countries, which is consistent with some findings in the literature (Avendano et al. 2011 and Marmot 2013) . For instance, the education premium in Estonia is up to 8.4 years for males, but we also find large gradients for Poland and the Czech Republic. Then, we find relatively small education-based life expectancy differentials in Northern Europe, that is, in countries with egalitarian and generous welfare policies, smaller income inequalities and lower poverty rates. This is in contrast to the results in Mackenbach et al. (2008) . However, the education gradients are also relatively small in Southern countries as noted in previous studies that used population data for selected sub-regions or cities.
Third, in general but not always, the educational differences in life expectancy are smaller for women than men. This matches the Marmot (2013) comparison of the educational gradient in life expectancies for a sample of 14 EU countries. Using Eurostat data, they report a larger education premium for men than for women, and larger in countries with shorter life expectancies. For Estonia and France, the large gender difference in the educational gradient is in line with Avendano et al. (2011) . In contrast, we find a larger education premium in life expectancy for females than for males in the Czech Republic, Denmark, and Italy. 
Conclusion
We have used education as a social stratification variable in this chapter, because it is relatively easy to measure and it can be made comparable across countries. Education attainment has been identified as a major determinant of general living conditions and occupation and related to different patterns of smoking, obesity, excessive alcohol consumption, access and use of health care, and other important lifestyle choices which have an impact on life-expectancy. In spite of our small sample sizes we obtain non-parametric estimates of survival functions by education and of the education premia in life-expectancy which are in line with the findings from non-harmonised data in the existing literature.
On the other hand, it should be noted that internationally comparable education levels based on the ISCED classification do not take into account the quality of education in individual countries. Most importantly, education captures only one dimension of socio-economic characteristics while a more comprehensive set of measures would also include marital and labour market status, occupation, income, wealth or poverty index that might be more relevant for mortality at older ages and be more sensitive to health care policies across different countries. We plan to address these issues in our future work, together with the dynamic evolution of individual characteristics over time, in parametric hazard survival models with time varying stochastic endogenous covariates.
As the magnitudes of life expectancy differentials are very variable across countries and regions, we believe that SHARE data provides a unique opportunity for identifying their determinants. Policy interventions targeting these determinants might increase longevity and quality of lives of the European population.
